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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase a recording capacity by providing the at least two or more photosensitive 
recording layers of a specified thickness sensitive to different light wavelengths or the same light wavelength 
capable of recording/ reproduction on a supporting body and providing the intermediate layer of the specified 
thickness between the photosensitive recording layers. 

SOLUTION: The two or more photosensitive layers of the thickness 0.1-1 microns are provided and at least one 
intermediate layer of the thickness 0.05-0.2 microns is provided between them. The photosensitive layers are the 
two or more photosensitive layers sensitive to the light of the same wavelength or the two or more photosensitive 
layers sensitive to the light of the different wavelengths. A blue laser beam light wavelength is short and a 
recording pit is increased. The intermediate layer prevents the deformation of the pit by a blue laser beam used for 
recording/reproduction. Further, in the case of using a blue sensitive recording layer and an infrared sensitive 
recording layer together so as to minimize the recording pit, the intermediate layer is used for the role of an yellow 
filter together so as to prevent the photosensitiveness of the infrared recording layer of the lower layer by the blue 
laser beam. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



tClaim(s)] 

[Claim 1] a base material top — optical — the light-sensitive recording layer in which informational record and/or 
playback are possible — at least — two-layer — **** — the multilayer optical information record medium 
characterized by having at least one layer of interiayers with a thickness of 0.05-0.2 micrometers between these 
light-sensitive recording layers. 

[Claim 2] the light-sensitive recording layer which induces the light of the same wavelength — at least — two-layer 
— ****** — a multilayer optical information record medium according to claim 1 . 

[Claim 3] the light-sensitive recording layer which responds by the light of different wavelength — at least — two- 
layer — ****** — a multilayer optical information record medium according to claim 1 or 2. 

[Claim 4] The multilayer optical information record medium according to claim 1 to 3 which has at least one light- 
sensitive recording layer whose thickness is 0.1-1 micrometer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multilayer optical information record medium which can attain 
increase-ization of informational storage capacity especially using blue laser about a multilayer optical information 
record medium. 
[0002] 

[Description of the Prior Art] Various kinds of media are developed as an optical information record medium which 
performs informational record or playback by the exposure of laser light. For example, digital Audio The record 
medium of the shape of a disk, such as write once optical disks (the so-called WORM, CD-R, etc.) in which the 
record medium only for [, such as a disk (the so-called compact disk), an optical videodisk (the so-called laser disc), 
and CD-ROM, ] playbacks and additional record are possible, has spread widely. Moreover, the tape-like optical 
recording medium is proposed as an optical recording medium suitable for a lot of information record than the 
record medium of the shape of these disk (reference, such as JP, 1-286 130, A, a 4-163736 official report a 4-163737 
official report, a 6-89464 official report, a 6-73958 official report, and a 6-251425 official report). 
[0003] The optical recording layer which uses the coloring matter for absorb laser light etc. as a principal 
component is usually form on the disc-like substrate or the tape-like base material, and the optical recording 
medium which performs informational record or playback by the exposure of such a laser light forms a signal record 
pattern ( the so-called pit or mark) in this optical recording layer by carry out the signal modulation of the laser 
light, and condense in this optical recording layer. 

[0004] Moreover, playback of the information currently recorded is performed by detecting the difference of the 
reflection factor of a signal record pattern part and the part in which the signal record pattern is not formed. 
[0005] As compared with the magnetic-recording medium etc., such an optical recording medium can narrow a track 
pitch, and since high density record is possible, it is suitable as a medium for extensive information preservation. 
What ****** the optical recording layer which induces the laser light of the single wavelength which makes the light 
source infrared laser with a wavelength of 780nm or red laser with a wavelength of 630nm was realized, and the 
optical information record medium of these former has spread. In order to make the amount of information recorded 
on such an optical recording medium, for example, a disk-like record medium, increase, it is necessary to make the 
signal recording density on a disk increase, or to enlarge the diameter of the disk itself, and to increase the field 
which can form a signal record pattern etc. However, it a signal record pattern formation consistency is too high, 
compared with the resolving power of the optical system for signal regeneration, a track pitch becomes narrow too 
much, a cross talk arises on the occasion of playback, and good information detection becomes impossible. On the 
other hand, rf the diameter of the disk itself is enlarged, it will be inconvenient to a cellular phone or storage, and 
un-arranging [ that the equipment for reproducing information is enlarged ] will arise. 

[0006] On the other hand, even rf it is a long picture, since a tape-like optical recording medium can make large area 
which can record information considering the volume by winding around a coiled form and can have practicality, such 
as large storage capacity, portability, and storage nature, it is advantageous. 

[0007] However, in these optical recording media, as long as the optical recording layer was a monolayer, there was 
a limitation also in the densification of signal recording density, and there was a limitation in increase-ization of the 
storage capacity. Moreover, blue laser with a wavelength of 410nm is developed and realizing increase-ization of 
storage capacity is expected in this blue laser recently the aforementioned light source, then by carrying out 
densification of the signal recording density further. Moreover, this blue laser is used together with infrared laser 
with a wavelength of 780nm or red laser with a wavelength of 630nm, and increase-izing storage capacity with the 
optical recording medium of the multilayer structure which has the optical recording layer which induces the 
wavelength of each laser is expected. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the multilayer optical information 
record medium which can attain nothing and increase-ization of storage capacity for the multilayer structure which 
can record or reproduce information with blue laser with a wavelength of 410nm, and has infrared rays, a red 
induction recording layer, and a blue induction recording layer. 
[0009] 

[Means for Solving the Problem] According to this invention, the following multilayer optical information record 
medium is offered, and it is attained in the above-mentioned purpose. 
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(1) The multilayer optical information record medium characterized by having optically the light-sensitive recording 
layer in which informational record and/or playback are possible more than two-layer at least, and having at least 
one layer of interlayers with a thickness of 0.05-0.2 micrometers between the light-sensitive recording layers more 
than two-layer [ this ] on a base material. 

(2) A multilayer optical information record medium given in the above (1) which has at least the light-sensitive 
recording layer which induces the light of the same wavelength more than two-layer. 

(3) The above (1) which has at least the light-sensitive recording layer which responds by the light of different 
wavelength more than two-layer, or a multilayer optical information record medium given in (2). 

(4) A multilayer optical information record medium given in either of above-mentioned (1) - (3) which has at least 
one layer of light-sensitive recording layers whose thickness is 0.1-1 micrometer. 

[0010] 

[Embodiment of the Invention] Hereafter, the multilayer optical information record medium (henceforth "the record 
medium of this invention") of this invention is explained to a detail. 

[001 1] The record medium of this invention has optically the light-sensitive recording layer in which informational 
record and/or playback are possible more than two-layer on a base material. This light-sensitive recording layer is a 
layer containing a laser-beam responsibility compound and the high molecular compound as a binder. The layer 
which induces the light of the same wavelength is sufficient as each light-sensitive recording layer, and the layer 
which induces the light of different wavelength is sufficient as it. Two or more light-sensitive recording layers can 
carry out signal strength to it being the layer which induces the light of the same wavelength greatly, or the 
multiple-value record of them is attained, and they are desirable in respect of the improvement in recording density. 
Moreover, so-called wavelength multiplexing recording two or more light-sensitive recording layers becomes being 
the layer which induces the light of different wavelength possible, and they are desirable in respect of the 
improvement in recording density. 

[0012] The laser-beam responsibility compounds contained in a light-sensitive recording layer are at least one sort 
of coloring matter compounds which show the absorption spectrum which may absorb the laser used for 
informational record, and are chosen from the metal complex which has cyanine dye, merocyanine coloring matter, 
oxo-Norian coloring matter, azomethine coloring matter, azo dye, phthalocyanine dye, and such coloring matter 
structures as a ligand. A following-type (a) compound is mentioned as an example of these laser-beam responsibility 
compounds. 
[0013] 
[Formula 1] 

S C-(CH=CHtirCH=< (a) 
*R* X" R 1 

[0014] The inside of a formula (a), and R1 It is the alkyl group of the carbon atomic numbers 1-10, and n is the 
positive number of 0-4. Especially as R1, a methyl group, an ethyl group, n-butyl, an isobutyl radical, a 2-ethylhexyl 
radical, etc. are mentioned, for example. Especially, it is R1 . Solubility is the point of being easy to prepare coating 
liquid highly, and what is n-butyl has it. [ desirable ] Moreover, in the case of the value which n shows below, in a 
formula (a), it is effective as a laser-beam responsibility compound in the case of using the laser of the following 
wavelength, respectively. 

n= 0 Wavelength 423**25nmn=1 Wavelength 557**25nmn=2 Wavelength 650**25nmn=3 Wavelength of 758**25nm 
[0015] In the record medium of this invention, a light-sensitive recording layer is suitably chosen from said laser- 
beam responsibility compound corresponding to the laser light which responds. For example, when forming the 
infrared induction recording layer which induces infrared radiation, the inside n of (Formula a) is the compound which 
is 3. Moreover, when forming a red induction recording layer, the inside n of (Formula a) is the compound which is 2. 
Furthermore, when forming a blue induction recording layer, the inside n of (Formula a) is the compound which is 0. 
[0016] As for a light-sensitive recording layer, in the record medium of this invention, what contains these laser- 
beam responsibility compounds as a solid-state distribution object is desirable. In this invention, you may call it a 
pigment distribution object with a solid-state distribution object. Generally, although a coloring matter solution exists 
as a molecule with which the coloring matter compound was isolated in media, such as a solvent in the solid-state 
distribution object, the fine solid-state (microcrystal) of coloring matter is suspended or distributed in the medium. 
The difference among both can be judged by the existence of the diffraction originating in the molecular 
arrangement under regular crystal, when an X-ray is irradiated. 

[0017] In this invention, since a noise will become large if it becomes the laser beam used for informational record 
more than comparable, it is important for the magnitude of the laser responsibility compound particle distributed as 
a solid-state distribution object in the light-sensitive recording layer that a particle with a particle size of 0.1 
micrometers or more is not included. 

[0018] The high molecular compound contained as a binder in the light-sensitive recording layer of the record 
medium of this invention does not absorb the laser light substantially used for informational record, and it is used in 
order to make an amorphous state easy to maintain without said laser responsibility compound, fading inhibitor, etc. 
crystallizing. As an example of such a high molecular compound, gelatin, a dextran, rosin, Naturally-ocurring- 
polymers matter, such as rubber, a cellulose or a nitrocellulose, diacetyl cellulose, Cellulosics, such as cellulose 
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acetate and cellulose acetate butylate, Hydrocarbon system resin, such as polyethylene, polystyrene, polypropylene, 
and a polyisobutylene, Vinyl system resin, such as a polyvinyl chloride, polyvinylidene chloride, and polyvinyl 
chloride-polyvinyl acetate copolymer, Acrylic resin, such as polyacrylamide, polymethylacrylate, and a polymethyl 
methacrylate, The polyimide acid which is polyvinyl alcohol, chlorinated polyolefins, polyimide, or its partial dropping 
decomposition product, Synthetic macromolecule matter, such as prepolymer of thermosetting resin, such as 
polystyrene, an epoxy resin, butyral resin, a rubber derivative, and phenol-formaldehyde resin, etc. can be 
mentioned 

[0019] In the record medium of this invention, the content rate of the laser-beam responsibility compound / high 
molecular compound in a light-sensitive recording layer is a weight ratio, the range of it is 0.1-100, and the range of 
it is 0.5-20 preferably. Generally, it is size, so that the absorbed amount of the light energy in a light-sensitive 
recording layer has many contents of a laser-beam responsibility compound. If binders increase in number, the 
energy which thickness requires for making it deform a light-sensitive recording layer at the time of record of a 
large next door and information will increase, and sensibility will fall. Or the smooth nature of a paint film falls and a 
noise serves as size, so that thickness becomes thick. Therefore, since little direction is desirable unless the 
stability of a laser-beam responsibility compound is spoiled, as for the amount of a binder, it is desirable that the 
weight ratio of a laser-beam responsibility compound / binder is in said range. Moreover, in an infrared induction 
recording layer, the range of the content rate of a laser-beam responsibility compound / high molecular compound 
is 0.5-10 preferably. Moreover, in a red induction recording layer, the range of the content rate of a laser-beam 
responsibility compound / high molecular compound is 0.5-20 preferably. Furthermore, in a blue induction recording 
layer, the range of the content rate of a laser-beam responsibility compound / high molecular compound is 1-20 
preferably. 

[0020] It is desirable to add a singlet oxygen quencher in order to prevent the photofading of the aforementioned 
laser-beam responsibility compound contained in a light-sensitive recording layer in the light-sensitive recording 
layer of the record medium of this invention. As this singlet oxygen quencher, the quencher indicated by a U.S. Pat. 
No. 4,999,281 official report, JP,59-1 78295.A, etc., for example, the aminium compound indicated by JP,6-321872,A 
are mentioned. 

[0021] The record medium of this invention has said light-sensitive recording layer more than a bilayer, and has at 
least one interlayer between these light-sensitive recording layers. This interlayer has the role which prevents 
deformation of the pit which is an informational record unit by the laser light used in order to record or reproduce 
information. 

[0022] It is effective, if an interlayer is made to have a role of a yellow filter simulataneously with the blue laser by 
which incidence is carried out to a blue induction recording layer in order to station an interlayer in the lower layer 
of a blue induction recording layer and to record or reproduce information when the record medium of this invention 
has simulataneously a blue induction recording layer and an infrared induction recording layer in order [ which the 
lower layer infrared induction layer induces ] to carry out thing prevention. 

[0023] As a material which forms this middle class, a giant-molecule binder, low-melt point point oil, a color, a 
pigment, etc. are mentioned. When an interlayer has the role of a yellow filter especially, it is desirable to contain a 
yellow color. 

[0024] 0.05-0.2 micrometers of this interlayers thickness are 0.1-0.2 micrometers preferably. In order to prevent 
deformation of a pit, in an interlayers 0.05 micrometers or more needing thickness and arranging a red induction 
recording layer in a lower layer, in order not to reduce the red sensibility of a red induction recording layer, an 
interlayers thickness needs to be 0.2 micrometers or less. 

[0025] When the record medium of this invention has a blue induction recording layer, the configuration which makes 
a blue induction recording layer the maximum upper layer, and carries out the laminating of a green induction 
recording layer, a red induction recording layer, and/or the infrared induction recording layer through an interlayer to 
the bottom of it is desirable. In the case of the record medium which has a blue induction recording layer, a green 
induction recording layer and a red induction recording layer, and an infrared induction recording layer especially, the 
lamination which makes a blue induction recording layer the maximum upper layer, and carries out a laminating to 
the order of a green induction recording layer, a red induction recording layer, and an infrared induction recording 
layer through the interlayer who has the role of a yellow filter in the bottom of it is desirable. 
[0026] In the record medium of this invention, the center line average surface roughness of the front face of the 
light-sensitive recording layer of the maximum upper layer is 1-30nm preferably 1-500nm from smooth nature being 
high in order to prevent dispersion of record playback light. 

[0027] Generally, the reflected light used for informational record or read is the light with which the reflection from 
plane of incidence and the reflected light from a base material side lapped. Therefore, depending on the wavelength 
and thickness of light, it interferes mutually. Therefore, when a laser beam is irradiated and a light-sensitive 
recording layer is made to deform, if the relation of this interference changes a lot, it becomes large and is desirable 
[ signal strength ]. Therefore, since change of interference of the light accompanying deformation of a recording 
layer will become large if it sets about [ before and behind the infrared wavelength of 780nm ] to 1/4 when using the 
integral multiple of 1 /4n(however, n shows refractive index of light-sensitive recording layer) ** of the wavelength 
of the laser beam which uses the thickness of a layer for informational record or read, for example, infrared laser, it 
is desirable to set recording layer thickness to 50-250nm. Moreover, thickness of this level is desirable not much 
thickly also at the point which is easy to give smooth nature. Moreover, in the case of a red induction recording 
layer, it is 40-200nm. Furthermore, in the case of a blue induction recording layer, it is 30-1 50nm. 
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[0028] In the record medium of this invention, the heat generated at the time of informational record etc. is used for 
deformation (the pyrolysis of coloring matter is included) of a light-sensitive recording layer and an adjacent layer. 
Since the lower one is used effectively, heat's is [ the thermal conductivity of a component ] desirable. Generally, 
since thermal conductivity is lower than a solid-state, the direction of air does not prepare a protective layer etc., 
the use effectiveness of heat is [ direction ] high and record sensibility becomes high. However, on balance with 
mechanical reinforcement [ difficulty / of getting damaged ], you may have the protective layer as the maximum 
upper layer on the outside of a light-sensitive recording layer. As a material of the protective layer, polymers, such 
as a cellulose ester system, a vinylidene-chloride system, a salt vinyl acetate system, a norbornene system, acrylic, 
a polycarbonate system, polyvinyl alcohol, and gelatin, can be used. Moreover, inorganic compound particles, such as 
a polymer containing silicon or a fluorine, a surfactant or a calcium carbonate, and a silicon dioxide, may be included 
in order to raise slipping nature. 

[0029] In the record medium of this invention, since smooth nature needs to be high in order for this protective 
layer to prevent dispersion of record playback light, 0.1-100nm of center line average surface roughness Ra is 0.1- 
30nm preferably. 

[0030] In the record medium of this invention, a base material will not be especially restricted, if it has the 
configuration of the shape of disc-like or a tape and a light-sensitive recording layer can be formed in one side or 
both sides. As a disc-like base material (disk), what is excellent in dimension stability is desirable. Generally, what 
consists of an about 0.5-1. 5mm polycarbonate, polyolefine, polymethylmethacrylate, a polyacrylonitrile, polyethylene 
terephthalate, polyethylene naphthoate, glass, aluminum, a titanium alloy, etc. preferably is mentioned 0.05-1 0mm in 
thickness. 

[0031] In the record medium of this invention, the various additives added by the layer formed in these kinds, such 
as lubricant, a dispersant, an antistatic agent, a finishing agent, a protection-from-tight agent, an anti-oxidant, an 
antifungal agent, or carbon black, of optical recording medium may be added in each light-sensitive recording layer, 
an interlayer, and the layer of others which are prepared if needed. 

[0032] Moreover, although what is excellent in flexibility and dimensional stability is desirable as a tape-like base 
material and polyester (for example, polyethylene terephthalate, polyethylenenaphthalate, a polycarbonate), 
polystyrene, and aramid are used preferably, what vapor-deposited or plated metals, such as aluminum, can be used 
for metallic foils, such as aluminum and copper, or a high polymer film. Moreover, 1-100 micrometers of thickness 
are usually 5-50 micrometers preferably. 

[0033] Moreover, 0.1-30nm of center line surface roughness Ra of the front face which forms a light-sensitive 
recording layer in that high smooth nature is required in order that these base materials may prevent dispersion of 
record playback light is 0.1-5nm especially preferably preferably. 

[0034] Moreover, also in the record medium of this invention, the tape-like record medium may have the back coat 
layer, in order to secure the performance traverse of a medium. The back coat layer may consist of a material 
generally used for tape-like record media, such as an audio tape and a video tape, and the resin which distributed 
conductive carbon, a conductive polymer, etc. are mentioned. A back coat layer consists of two-layer preferably, 
one layer is an antistatic layer prepared in contact with the base material, and other one layer is a protective layer. 
As an antistatic layer, carbon, the metallic oxide (for example, tin oxide, antimony oxide, vanadium pentoxide) of 
electronic conductivity, and a conductive polymer (for example, polypyrrole, polyacethylene, the poly aniline) can be 
used. The still more nearly same high molecular compound as an above-mentioned protective layer as a 
macromolecule binder can be used. In order to be able to use the same constituent as an above-mentioned 
protective layer as a protective layer of a back coat layer and to keep the configuration of an optical information 
record medium flat according to temperature-and-humidity conditions, it is desirable to adjust thickness so that the 
curl by the side of a recording layer may be offset 

[0035] Furthermore, the record medium of this invention may have the reflecting layer between the light-sensitive 
recording layer and the base material. This reflecting layer may consist of metals, such as gold and aluminum, and 
may consist of an organic compound which was indicated by JP.4-3345 A Moreover, the laminating of the layer of 
the quality of the material from which a refractive index differs may be carried out, it may be good also as a 
reflecting layer, and you may be the reflecting layer which consists of nonmetal coloring matter which was indicated 
by JP,2-2088683,A further. The reflective film metal at the point which is a point of a manufacturing cost or does 
not have concern of mixing with other layers in these is desirable. Although it can install easily by vacuum 
evaporationo and low aluminum of a price is desirable as the quality of the material, other metals with the high 
reflection factor of near-infrared regions, such as gold and silver, can be used preferably. 

[0036] In the record medium of this invention, if it has the acid-resisting layer which absorbs the laser beam used 

for the opposite side of a light-sensitive recording layer through a base material at informational record or read, it 

may be desirable. What consists of combination of the color and pigment which absorb the light of the wavelength of 

the laser used for record or playback of the combination of carbon black and a suitable binder or information as the 

quality of the material and lamination of this acid-resisting layer, and a binder is desirable. 

[0037] As for this acid-resisting layer, in the record medium of this invention, it is desirable to carry out the 

laminating of the layer of others, such as a protective layer which forms on the surface of a base material, and is 

arranged various kinds of light-sensitive recording layers, an interlayer, and if needed on it. The reason can use a 

commercial aluminum vacuum evaporationo film as it is, and is because it is advantageous in cost. 

[0038] Also in the record medium of this invention, a tape-like record medium has the desirable thing which made 

the opposite side side support a back layer with a light-sensitive recording layer through a base material in addition 
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to said light-sensitive recording layer, an interlayer and the protective layer formed if needed in addition to this, and 
a reflecting layer. 

[0039] It is desirable to form the layer which contains carbon black and a specific fluorine content compound as this 
back layer. Various rubber (for example, emulsion waste, cartridge waste, device wear waste, etc.) tends to generate 
this at the time of decision processing of a tape-like record medium and transit of a record medium. When such dust 
adheres to the back side of a tape-like record medium, it may cause signal I/O failure. Then, a fluorine content 
compound is used in order to stop that the dust generated in this appearance adheres to the front face of a tape- 
like record medium. 

[0040] This fluorine content compound is a compound containing at least three or more fluorine atoms, and is a 
surfactant or a polymer. As this fluorine content compound, the thing containing the hydrophilic substituent of the 
Nonion nature, anionic, cationicity, and betaine nature is good, and the fluorine content compound containing 
especially an anionic substituent is desirable. 

[0041] It is desirable to use lubricant, when the record medium of this invention is a tape-like record medium. If this 
lubricant makes it run a tape-like record medium within a record regenerative apparatus, a series of manufacture 
down stream processing, for example, slit process, a recording layer etc. will get damaged by contact to the device 
of a tape, or contact of a tape table flesh side, and binder waste will generate it. Binder waste is inserted between a 
device and a tape and poses very serious problems, such as damaging a tape front face further, or adhering on the 
surface of a recording layer, and causing a noise at the time of signal I/O. Then, a slipping agent is used in order to 
suppress generating of a blemish and the binder waste of a tape produced at the time of tape transit, and in order to 
improve tape performance traverse. 

[0042] Polyorganosiloxane which is indicated by JP,53-242,B as lubricant used preferably, for example, A higher- 
fatty-acid amide which is indicated by the U.S. Pat. No. 4,275,146 specification, JP,58-33541,B, the British patent 
No. 927,446 specification, or higher-fatty-acid ester (ester of the fatty acid of carbon numbers 10-24, and the 
alcohol of carbon numbers 10-24) which is indicated by JP,55-126238,A and the 58-90633 official report — and A 
higher-fatty-acid metal salt which is indicated by the U.S. Pat No. 3,933,516 specification, Moreover, the ester of a 
straight chain higher fatty acid which is indicated by JP,58-50534,A, and straight chain higher alcohol, the higher- 
fatty-acid-higher-alcohol ester containing a branching alkyl group which is indicated by the international public 
presentation official report 901081 15.No. 8, etc. are raised. Moreover, natural waxes, such as a candelilla wax, 
carnauba wax, an OURI curie wax, a rice wax, a sugar wax, haze wax, beeswax, a spermaceti, the China insect wax, 
shellac wax, and montan wax, can also be preferably used as a slipping agent. 

[0043] although especially the content is not limited when the light-sensitive recording layer of a tape-like record 
medium contains lubricant, in order to discover sufficient damage resistance and slipping nature — 1 - 500 mg/m2 
it is — ****ing — desirable — 3 - 200 mg/m2 — especially — desirable — 5-100 mg/m2 it is . 
[0044] In the record medium of this invention, various additives can be added to the layer containing lubricant, for 
example, the a little salt radical fatty acid (saturation and partial saturation — ) which has 10-22 carbon atoms 
Alcohol containing Li, Na, K, and Cu salt of 1 which has 2-22 carbon atoms - 6 ** (saturation) Ester (saturation and 
partial saturation are included) of the a little salt radical fatty acid which has the alkoxy alcohol (saturation and 
partial saturation are included) and 1 2-22 carbon atoms which have 1 2-22 carbon atoms, a fatty-acid amide which 
has 8-22 carbon atoms including partial saturation are raised. As an example of these compounds, a lauric acid, a 
myristic acid, a palmitic acid, stearin acid, behenic acid, oleic acid, a linolenic acid, butyl stearate, stearin acid octyl, 
stearin acid iso octyl, stearin acid amyl, stearin acid butoxy ethyl, oleyl alcohol, lauryl alcohol, etc. are raised. 
[0045] In this invention, when forming the layer containing lubricant, said lubricant can make it able to distribute or 
dissolve in the coating liquid used in order to form said each class, and it can use for it. As a solvent for distributing 
or dissolving lubricant That what is necessary is just what does not worsen the distributed stability of lubricant, or 
solubility for example, water, the water containing various surfactants, and alcohols (a methanol — ) ketones (an 
acetone — ), such as ethanol, isopropanol, and a butanol ester (an acetic acid — ), such as a methyl ethyl ketone and 
a cyclohexanone Methyls, such as formic acid, oxalic acid, a maleic acid, and a succinic acid, ethyl, propyl, A 
hydrocarbons system, such as butyl ester (a hexane, cyclohexane, etc.), A halogenated hydrocarbon system (a 
methylene chloride, chloroform, carbon tetrachloride, etc.), an aromatic hydrocarbon system (benzene, toluene, a 
xylene, and benzyl alcohol — ) an amides system (dimethylformamide and dimethylacetamide — ), such as a benzoic 
acid and an anisole There are ether alcohol, such as ether systems (diethyl ether, dioxane, tetrahydro furan, etc.) and 
propylene glycol monomethyl ether, and glycerols, such as n-methyl pyrrolidone, a diethylene glycol, dimethyl 
sulfoxide, etc. Also in this, water, the water containing various surfactants, alcohols, ketones, and ester are 
desirable. 

[0046] As for the light-sensitive recording layer containing said laser-beam responsibility compound, in the record 
medium of this invention, it is desirable that it is the tape-like optical information record medium which are 1 5% or 
more of reflection factors and 30% or less of permeability to the laser beam used for record or playback. It will read, 
if a reflection factor is low, and a signal is weak and C/N becomes low. Record sensibility will become low if 
absorption permeability is high. 

[0047] Manufacture of the record medium of this invention can be performed by forming aforementioned each class 
by predetermined sequence and predetermined thickness on a base material. As an approach of forming 
aforementioned each class on a base material, the coating liquid containing the constituent of each class is applied, 
and the approach of forming each class in sequential or coincidence is mentioned. As an approach of forming each 
class on a disk-like base material, approaches, such as a spin coat method, the slide coat method, the curtain coat 
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method, the extrusion coat method, the wire bar coat method, the gravure coat method, and a spray coating 
method, are mentioned. 

[0048] moreover, in order to manufacture the record medium which has said each class on a tape-like base material, 
as an approach of applying the coating liquid containing the constituent of each light-sensitive recording layer on a 
tape-like base material As an approach of forming a sufficiently uniform paint film possible [ spreading of a thin 
layer ] from a viewpoint of productivity and the precision of thickness especially The method of application using the 
slide coating machine widely used for manufacture of photosensitive material, a curtain coating machine, an 
extrusion coating machine, a wire bar coating machine, and a gravure coating machine is desirable, spreading of each 
class — a slide coating machine, a curtain coating machine, and an extrusion coating machine — using — much 
more — every — it can apply to a target serially or two or more layers can also be applied to coincidence. Although 
a spreading rate can be chosen in [ large ] 1 meter/m - 1000 meters, 10 meters/m - its 200 meters which is easy 
to maintain the homogeneity of a spreading surface condition and the stability of a spreading rate are desirable. 
[0049] It dissolves or distributes and the coating liquid prepared in case each above-mentioned light-sensitive 
recording layer is formed by spreading in this invention prepares the material which should be applied to water, 
organic solvents, or such mixture. For example, as a solvent in the case of applying the mixture which makes a 
subject a laser responsibility compound and the high molecular compound as a binder, ketones (for example, a 
methyl ethyl ketone, a cyclohexanone, an acetone), alcohols (for example, ethanol, a butanol, a cyclohexanol, 
diacetone alcohol, 2, 2 and 3, 3-tetrafluoro-1-propanol), and halogenated hydrocarbon (dichloromethane, 1,2- 
dichloroethane) are mentioned. 0.5 to 1000 cP, especially the viscosity of coating liquid has desirable 0.5-1 OOcP, in 
order to apply a thin layer at high speed. Moreover, since spreading nature is raised, the crystalline-nucleus agent 
for controlling the flow unevenness and according a surfactant and a thickener to coating liquid, a gelling agent, the 
polyfunctional compounds (for example, alkylene diisocyanate, dichloro triazine, and bisvinyl sulfones etc.) for 
constructing a bridge by covalent bond in a giant-molecule chain preferably, etc. can also be added again. [ after 
spreading ] [ of desiccation ] 

[0050] Moreover, in manufacture of the record medium of this invention, in order to form a light-sensitive recording 
layer in stability by spreading of coating liquid on a base material, after making an under coat beforehand on a base 
material, each class may be formed. Since it has the effectiveness that the adhesion of a base material and a light- 
sensitive recording layer can improve, and separation and HAJIKI can be prevented when an under coat is installed, 
it is desirable. The component which has the coating liquid and compatibility for forming a light-sensitive recording 
layer as a presentation of an under coat is desirable. Forming by spreading of a polymer binder especially is 
desirable. Moreover, metals (aluminum etc.) may be vapor-deposited. 

[0051] Moreover, in order to form a light-sensitive recording layer by spreading of coating liquid on a base material 
at stability, a laser-beam responsibility compound and the high molecular compound as a binder may be connected 
by covalent bond. For example, it is desirable to use the polymer which contains hydroxyl groups and amino groups, 
such as a cellulose system polymer and gelatin, as a binder, using reactive dye as a laser-beam responsibility 
compound. Or it is desirable to mix and apply the coloring matter which has a hydroxyl group or an amino group, and 
the binder containing a hydroxyl group or the amino group to the bottom of existence of cross linking agents, such 
as diisocyanate. 

[0052] When the record medium of this invention is a tape-like record medium (optical tape), in the production 
process, for example, the coating process of an organic solvent, electrification to a superfluous web is not desirable 
from the danger of ignition [ **** / inducing paint nonunifonmity ] by discharge. Furthermore, serious problems — 
the decision waste generated also at the slit process which performs decision to a tape in the case of decision 
adheres to a tape, or when especially a tape is thin, the adhesion by a tape comrade's static electricity etc. 
generates the jamming at the time of transit — are caused. A recording layer side or a reflector is sufficient as an 
antistatic layer, and it is good also as an under coat also in a recording layer. 

[0053] For this reason, it is desirable for the record medium of this invention to give an antistatic function to a tape 
in the case of a tape-like record medium. As an antistatic function required of a tape-like record medium, the 
surface-electrical-resistance value SR and a charge leakage rate are mentioned, as a surface-electrical-resistance 
value — log (SR) — ten or less, it is eight or less preferably and the charge half-life Th at the time of 8kV 
impression is 10 or less seconds preferably 60 or less seconds as a charge leakage rate. 

[0054] The laser applied to the record medium of this invention can choose suitably laser, such as gas laser, such as 
solid state laser (160nm) t such as YAG, an argon laser (488nm), and He-Ne laser (633nm), and semiconductor laser 
(for example, 830nm, 780nm, 680nm, 635nm, 410nm), according to the wavelength which the laser-beam 
responsibility compound of the light-sensitive recording layer which records or reproduces information induces. 
[0055] As for the laser power at the time of informational record, it is desirable that it is 2mW or more, and, as for 
the laser power at the time of informational read, it is desirable that it is 1 mW or less. 

[0056] Semiconductor laser is desirable, and it is 780nm semiconductor laser as a desirable example at the point 

which can do equipment small, and is writing in by 6-1 5mW power, and reading by power 1mW or less. 

[0057] About 0.4-2 micrometers of a beam diameter are desirable. The phase twisted-pair-line rate of a record 

medium and a laser beam is 1-20m/second, and is 5-15m/second preferably. 

[0058] 

[Example] Although an example is given to below and this invention is explained to it still more concretely, this 
invention is not limited to these. In addition, the "section" in an example shows the weight section. 
[0059] (Example 1) The coating liquid of the following liquid presentation A was applied to the polyethylene 
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terephthalate base material with a width of face [ of 18cm ], and a thickness of 20 micrometers by the wire bar 
coating machine, and the red induction layer was formed. From a coating liquid tank, the liquid is sent with a liquid- 
sending pump and coating liquid is supplied to a wire bar coating machine through a filter. A wire bar coating 
machine rotates in the conveyance direction and this direction of a base material, and imprints coating liquid to a 
base material. The peripheral speed of 0.15mm and a wire bar is per minute 20m, and the diameter of a wire obtained 
the paint film of 10 micrometers of wet thickness. It was 40 degrees C after spreading, and it rolled round, after 
drying by the warm air of 80-degree Centigrade next. 

[0060] Next, on the formed red induction layer, the coating liquid of the liquid presentation B was applied using the 
same wire bar coating machine, and the interlayer with a thickness of 0.05 micrometers was formed. The used wire 
is per minute 30m in the diameter of 0.05mm, and peripheral speed, and was similarly rolled round after desiccation 
by warm air. 

[0061] Furthermore, on the middle class, the coating liquid of the liquid presentation C was applied using the same 
wire bar coating machine as the above, the blue induction layer with a thickness of 0.3 micrometers was formed, and 
the multilayer optical information record medium of the shape of a tape which has a blue induction layer, the middle 
class, and a red induction layer from a top on the base material on a tape was obtained. The used wire is per minute 
20m in the diameter of 0.15mm, and peripheral speed, and obtained the 1 0-micrometer wet paint film. It rolled round 
after desiccation by warm air similarly. 
[0062] 

Liquid presentation A: Compound Red induction coloring matter (compound expressed with a formula 3) The one 
section IRG-022 (Nippon Kayaku Co., Ltd. make) The 0.1 sections Cellulose acetate butylate The one section (made 
in Eastman Chemical) 

Coronate (product made from Japanese Polyurethane Industry) The 0.1 sections 1 ,2-dichloroethane The 100 
sections Liquid presentation B: Yellow coloring matter A The one section [0063] 
[Formula 2] 

/CH 3 

_ CH 2 COOCH 
° V CH 3 

[0064] 

Cellulose acetate butylate The one section (made in Eastman Chemical) 

Coronate (product made from Japanese Polyurethane Industry) The 0.1 sections Methyl ethyl ketone The 100 
sections Liquid presentation C: Compound: Blue induction coloring matter (compound expressed with a formula 1 ) 
The one section IRG-022 (Nippon Kayaku Co., Ltd. make) The 0.1 sections Cellulose acetate butylate The one 
section (made in Eastman Chemical) 

Coronate (product made from Japanese Polyurethane Industry) The 0.1 sections 1 ,2-dichloroethane The 100 
sections [0065] (Example 2) The tape-like multilayer optical information record medium was obtained like the 
example 1 except having set an interlayer's thickness to 0.1 micrometers. 

[0066] (Example 3) The tape-like multilayer optical information record medium was obtained like the example 1 
except having set an interlayer's thickness to 0.2 micrometers. 

[0067] (Example 1 of a comparison) The tape-like multilayer optical information record medium was obtained like the 
example 1 except not forming an interlayer. 

[0068] (Example 2 of a comparison) The tape-like multilayer optical information record medium was obtained like the 
example 1 except having set an interlayer s thickness to 0.3 micrometers. 

[0069] (Example 3 of a comparison) The tape-like multilayer optical information record medium was obtained like the 
example 1 except having set an interlayer's thickness to 0.5 micrometers. 

[0070] About the multilayer optical information record medium of the shape of a tape which is beyond <evaluation of 
a tape-like optical information record medium>, and was made and created, the carrier level C (dBm), the noise level 
N (dBm), and the C/N ratio (dB) were evaluated. The evaluation conditions were as follows. 

[0071] semiconductor laser — diameter of wavelength laser beam of 680nm: — 1 -micrometer linear-velocity: — 
per second 5m record power — 8mW record frequency: — 2.5MHz record duty: — 50% playback power — 0.6mW 
[0072] 
[Table 1] 
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mc 

(dBm) 


(dBm) 


(dB) 




0.3 


0.05 


0.3 


-20.0 


75.0 


+ 65.0 


*Jfe0]2 


0.3 


0.1 


0.3 


-20.0 


75.0 


+ 65.0 




0.3 


0.2 


0.3 


-20.0 


75.0 


+ 65.0 




0.3 


fcL 


0.3 


-20.0 


55.0 


+ 45.0 




0.3 


0.3 


0.3 


-30.0 


75.0 


+ 40.0 


Jfc!»«3 


0.3 


0.5 


0.3 


-35.0 


75.0 


+ 30.0 



[0073] 

[Effect of the Invention] Nothing and increase-ization of storage capacity can be attained for the multilayer 
structure which the multilayer optical information record medium of this invention can record or reproduce 
information with blue laser with a wavelength of 410nm, and has infrared rays, a red induction recording layer, and a 
blue induction recording layer. For example, with the record medium of the shape of a 12cm disk, in the case of the 
record medium which has simultaneously a blue induction recording layer, a red induction recording layer, and an 
infrared induction recording layer, the storage capacity of 640MB can be obtained by 2000MB and the red induction 
recording layer by the blue induction recording layer at 640MB and an infrared induction recording layer, and an 
optical recording medium with a storage capacity of 3.3GB can be obtained in total to it. Moreover, if a blue 
induction recording layer, a red induction recording layer, and an infrared induction recording layer are formed in 
both sides and a record pit is minimized further, it will be presumed that it is possible to obtain the storage capacity 
to 10GB. Moreover, increase-ization of storage capacity fast also as a tape-like record medium is expectable. 
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$B. !^WBB5 9- 1 7 8 2 9 5 4f £$8&£lCKK£ft/c 
*#B3¥6-3 2 1 8 7 2^&$8ICE«;» 

ft* 7 5 = Aft****** if e. ft* . 

[0 0 2 1 ] *56WOIES»Ef*«, g5E3fcSJESEit«£ 
S;tl;m£-f *fcii>icfflue>ft*U'-- tf-3tlc«tu. it 

[0022] *fsiK§(DEitJ«<*af. n&mfofimmtfr 

M-®fcZZmmZMmT fffe!&JE5ESiUI©TJil;: 
ffpH^SEU 1*«£E§l£fcl;m£-r**:«>lcWfe 
®J&Efi«lcA&f£ft*flfeU'— tf-lC«fc^>T\ tOT 
JB©*tt^£«a<&j£**©^it^*£:*!>lc, *PdjJilc 

*. 

[0 0 2 3] C©(fP B 1)i*JBfiE-r-5^«<tbTia. 

[0 0 2 4] C:©*IHJl©IPSIi,' 0. 0 5~0. 2/i 
m. »*U<I40. 1~0. 2(imTJ>5. If? h©£ 
SeittlhrS&felCli. «<*a<0. 0 5umJU±Ot>n 

lc(J. #feS^ES*©*feig££<rFSl±&0;fc«> 

[0 0 2 5] *96*0!>E.ttt*jy. *&S&EflM€* 

*m**ftuT«fe*fteftji. #feSjCEff«a3<fc^ 

/*£li*#Sl&E»i*»«**«Jito<»* LO. tt 
IC, WfeJS£Eft»&. MfiffftEM. *fe<S&E.t 



JI. ££tf«*SJ&E.1««*?«E0tt{t0!>«*IC 
I*. *6JBJ&EiM«S±JI£U ^©TlcStfe7-r;U 

^es^Eflw. «M*ft£.MoMicM-r«jiMi* 

[0 0 2 6] *JMj©E*ttW*lc*Sl*T. &±Btf)ft<S 
ftEfta0*B0*«C>llWi£8.ra£(2. E©S£#0 

5 0 0 nm, £F£U<I21 ~3 0 nmTfci. 
10 [0 0 2 7] -«IC, flraoE0$ft:l2Klky iCffll** 

WLTft«J»EWi*BJB*-ti-&l*lC, uOT^OHfl! 
a*** < g-fb-Tft 12 ft ^5£g(2*£ < fc o U o. 
LfctfoT, HOJ5$*««OE$f *fc»K5lU ICfflO 
* U-tf — £— A«D«g<Z> 1 /4 n ({IU n l2tt®J5 
E»«©JB#f***-r) . ©SSSte. 0"J*.l2. *#MiU 
— !f-Cffll\«JMtt. #^tS<DifiR 7 8 0 n mfti^CO 
20 1 /4Sffi(C|ftSUT*3<i. EflWQE&l::*?*© 
?»®Kfo9f:*e<tt«aT. ESJBJ5**5 0-2 5 
0 ii mtt Ul\. TO*tt*tt4U*>-r 
HATti. **U*<4<. C©gJS<DH$*<»*U 
l\, ^fe, ^fe^JEEESlHCDlg^lCli. 4 0~2 0 0 n 
mTS«. $?>lcWfeS^E®S<Dlt^lCli. 30-1 
5 0 n mTftS. 

[0 0 2 8] **WOESJ«<*(C*5t\T. IMRQEBtt 
«:t*(C«fit-r*J8Ki3t®*BEif«fe«t^BI»«OS?JE 

30 m(i^SC^^/)^S^At*Sa)lC«ftft*CDT»*Ut^. -*C 

(f a:^^MO!)nffiM*ttK< . EMUMt0fffi< tt*. 

[0 0 2 9] *^W©EH«*(ctel\T, co«BIJl 
li. Efti*£%0lfe%*ltt<&toV^jPXl%&Bj0t& 
SCifrS, «t»/£>«J¥^*Sffl* R a**. 0. 1~10 
Onm, »*Kli0. 1~3 0nmTfe§. 

[0 0 3 0] *^W©ES«<*fCfcl\T, ££H*li, n 

SjEBES»*JBfiR-C$*t><D-Cftft(^ ttlcftWRSfttt 
50 IN. Rffi«(D3£^<* (x^^f) iUTIi. "^SSSIt 



( 

7 

iCffitt-SfcCOtfMSLO. -mz, US 0. 0 5~1 0 
mm, #£L<(40. 5~1. 5 mmflgOtf 'J 

7H'J74"JP-h'J;k #'Jx^L>xL7*L- K 
7tf'jX3^>7-7 hx-K #7*. 9- 

[0 0 3 1 1 *HWOK@«»ICfcl\T, &ftS/EiES 

icis. mmm. &mm±m. mm&mm. mat 
<d c <Dm<DX$imi&i*- iz b&? % a izmm a n -s &mm 

[0 0 3 2] x-7*tt©3d#tt<!:LTIi, f&tfcte 
<h^";iSS14lCffitl-5t)(D*<SISU<. #£L<li#'J 
x*^ t|?>Jx?-U>^L7*L-K #'J 

x^L>t-7*L-K #'J:*i-***-h) . #y*^ 
L>. 7^5 K#ffloe>ft-5#. 7^5-^7 A. ffl&t* 

£•5. £/fc. a*. »SI41 ~1 0 Oiim, »£L<I4 
5 ~ 5 0 umT*5. 

[0 0 3 3] fESIf£3t<Z>iift 

«*JfJfi£-ri>S®<7)^»C.^aSffl$ Ra#, L< (4 
0. 1 ~3 0 nm. 4#|C»^ U<I40. l~5nmT$ 

[0 0 3 4] $>fc. ^fSEGQIEgJKfccofc^T-fc. T- 

14. ^-^tff^y-^ft^CDT-^KE 
SSfiHtfC-J&ICffl l > 6tlTU -5 3Stt*> e.Z.C-5 t> CD T <b <fc 

<i4 2a#e>fcy, -aisa:j#flticftbTSit&tifc* 
mftjkJiTfcu. ffeco-«i4«asT$>*. miKiLa 
iux«i> *-*'>, «?««tt<DAamktt <«*(* 

/H'J^- (WAtftfy tfn-;k *'J7t?l/>. tH'J 

iLT, ±i$©«aa£E«©iStt^t£4&)£ffl^-5C 
Ay*a-ha<D«aB<!:LTI4. ±k£0 

sssffloro*-;u*ffls-r-5«fc ? cms ^sasnr-s c t& 

#£L(.\. 

[0035] ae>ic *iiiigoiE^{*ii, atm&tm 

B£3tf##£©raicM«B£«LTOT 1 b<fcO. COM 
*tai4. ft. 7)l$— 0 J*.m<D$imif>t>t3.Z>*><D-t;3bi 
Ttil^. <&3lM44#Bi¥4-3 3 4 5*f2>$BlcKK 

a nfc <t p ^ w^k^^ e> ^-s t> ox-* o x t> <fc i \. 



5 ) 1 1 -2 0 3 7 2 9 

8 

t>«tOU. Se»IC. 4#pg¥2-2 0 8 8 6 8 3*§£$5(C 

is«aftfc«fc?fc#&sfei^e>fcs&«BT6oTfc 

<fcl\, Ctl&O^Tfc. $3>§:i* hO-ST. £Sl\|4ffe 

*>ffil\7;US-9A#»£LO;!><. ft. SS^«h'jfi^ilS 

[0 0 3 6] *^(WOfE^<*IC*3l\Tli. 
10 LT7t!££iE§i®<DK*J<llC. 11f$RcDlE»£fcl4&l?iy 

icffl i \ e>ns u — tf- e- a* qaiR-r -s sn^iha * w 

y-£(Dll*£*>1*. Jfc-5lM41f?8<DiEi5*;tl4l5£lC 

[0037] *mm<D$m&mzts\.\T. c©s*tR»± 

S (4. ^<*©a®lcJBfiEL, -eco±IC#«©3tS^IE 

mm. *p B ia. fc«t^gict&LTiEB$n-5«sa^ 
20 ©■^•©^fecDa$aa■r•sci:*<»^L^^o tvmmutt 

ffi<D 7 -»U 5 MIS 7 -i )\> A Sr * S ffl H -5 C <!: ^ . 

[0 0 3 8] *%WCDiE^lR«CD^Tt). ^-^©lE 
milSJtSJSISSi®. «»>raafe«ttX-tOfl!siSJE 

icjs5LT?Bfisan5£Ha. RwaJU^-ic 
LT3tsjE&is»a i \tmmmzjt y mzmftn: \^tt> 

[0 0 3 9] COA-^IiH, *-#>7?7fi 

30 uu. cnii, x-^oiE^jfiE^aiBiinx^, 
z>tz3sitf. T-7#.<Dimm#-<Drtv*mtzttm-?% 

t. «^Aai7j4fc«*ffl< C<t#*S„ ^CT% 7->^ 
^^bft«5l4. C©«lC^*Lfc=f5^7 L -7'tt©IE^ 

&womm\ztti&-f%<D$:W7i.z, g wtiifflsns. 

[0 0 4 0] Cl<D7y^W<bft«!)l4. 4>&< <ht>3<! 
iU±©7 y mjg^ €:^A//tMkft#JTS> U . SiS;S14aiJ* 

40 -^>tt> 7-^->14. *^-*>tt. ^^-f^ttW^K 
14S^S*^/£t©^<fc<, 4#lC7-*>ttSJftS* 
#tf 7 y ***fcdtt£f&£ Ll\. 
[0 0 4 1 ] *^!WC0iES«<**^-7'«(DiEfi5«{<*T- 
S>*iiftlCI4. iH»aiJ*fflt\*C<t^»$LC\. 

-7°<Dmnt<D&teSi>Z>l'>lt-T-Zfgi&<D&t&\ZJ: UIE 

it®n£T-7°<D®izi*2*nTmizT-7'mmzm? 

50 (tfcU, Kfia©il®lctt«LTm^Afcll73lStC7-fX 



( 6 ) 

9 

[0 0 4 2] »*U<fflH&n*»HHW<!:LTIi. fly* 
tf, ^&IB5 3-2 4 2^£$8lCg3^SnT03J:3& 
/H'J^U^y vP*-y->. *@!&i*S&4, 2 7 5, 1 4 

?#4iBS 5 8-3 3 5 4 1 #&$L ^S^frSS 9 2 7,4 
4 6<tW*B*. *lM2ttPBft!5 5- 1 2 6 2 3 8*f£ 10 
$8, &tf|5)5 8-9 06 3 3^^lCB3^$nTU*<t 
^ftX-iftlBttttxaxJI' (K^»1 0~2 4©fliJ3*K<t 
^Dt1 0~2 4<£7;UP-;kDX*7\U0 . f l/T, 
jMSttftft 3 . 9 3 3, 5 1 6^*ffl#lClEK$nTO 
*<fc?&S>SRBil!*g?&JHl, *#ggHS5 8-5 0 5 

3 4^$8(ZlHK$tlTU-5«t5«:. il^SRflgfl*Kt 

mmtm7jv^-j\f0x.^7-j^ mm^^mm9 o i 

08 115. 8^icKtS$*iT^s<fcpr«j:^iia7;u+;u 
s>n<5. $;t. T&yaiJiUT. ttvf'j? 1 ?-^^ 20 

®n*>o. §55. Is35. ->^-M 

[0043] T-7ft<Dtmmit<D?ttmfot&mm&. m 
a*. -t-#&w«tt. »utt*^3Es-rs^*&icii, i~5 

OOmg/m' T , S.tltf«i:<s U< 14 3 ~ 2 0 0 m 
g/m' , *flC»£L,<l45~1 0 Omg/m' 
3. 30 
[0 0 4 4] *fBH<DKS«Ett(ca3l\T. aH»ffl«d* 

If, 1 0-2 2ilOKJgl^ : ?-*W-r*-^SJJil!*K (IS 
Li, Na, K, Cuig£#fc) . 2~2 
2<i(DKSlJ^ ; ?-S:*-r-5 1 ~6flJi<£77lO-;U (fiSfP. 

7i&h€$tt) . 1 2~2 zmomm^&GTZTJi 

P*->7;U=I-JU (ft*D. TMDCtb) . 12-22 
flOKJRK?««-r«-«SttlftK0!>x^7-;U (fifth 
*fiftl£#fc) . 8~2 2il©K}!llg : ?-«:*-r-5liSfiK 

14. 7f 'J>BL 5' 'J *^7 
U>K, "Csx>8L 5j"U-f>K. 'J/l/>8. *^7 

V***ik 7f7'J>87S;k ^f7'J>S^h+ 
->X?-;k *U-f;P7;U3-^k 5">U;U7^3— 

[0 0 4 5] *J6«|c;fclvC. 

fiE-r*«^icii. ME*ji£«rt-*-«£tt>G:fflii&n« 



1 1 -2 0 3 7 2 9 

10 

£UTI4. iB8»»J<D^»SS1±. S£l*8fim£B<b3 

7)Vi-m& 3L?s- 

M *fV^D/ty-;k 79 S -)\,13.£) . -7h>31 

. xx^Ugj (ftBL ->a9l. VK> 

=i/\*Kfc£©y^k x^;k 7n\d)V. 7J-)\, 
xa?;u&£) , C\**>, v^p^-y- 

H. *PP**A. Ott<UftJIK&£) . 9Sr«IHKfls4cjR 

X h;ux>, *->u-x "c>$>;u7;m- 

;k SJ&SK. 7-V-Mt') . 75 KX <5»^;U 
7tvA<A75K. y>W7th75K. n->fAKO 
U . x— r;u^ (yi^;n-7ik 5>*+ 

■y->. Th7/W|^P77>fi:t*) . yptflx^^'jn 
-At/ /^PX— T)\'tt£<DX.—zr)\'7)\r , a—)V8L. 

fc7k, 7;Ua-;UH, -!rh>8, xx^UfiWJffg l> 
[0 0 4 6] *X9JC!>EftUM*lC&l\T(*. OTBU— *f 

-e-A**ttfl:***#frr*3t«jeE»»tt. em 
%ja_t. aa*3 oxjaTr**y-^tt3it^flt|flMiE 

[0 0 4 7] *£H<DE«tt{*«>ll!&l;t. 3£HJ-t*_hlCHtI 
^TffpCtm*. $tt*±K:ME<D#JI€flgj£r 

[0 0 4 8] ^-^«©3£»#±lcll5E#Ji** 
lT*EP«i**iSjgr-5>S:«)lc. -7-y«©3£^±lc 

(4, ffyxtfSTJ- 1 > - HP- 1 0 0 0 j* - h;KDJEO$5 



( 7 ) 

11 

t££t£#L^OS5M 0>-h;U~2 0 0*- hJI/#ff 
to 0 4 9] *HEICfcl\T±ESOSft®JEEKfiJI£^ 

/WV^-iUTOStt^b^!) -5 

B)iWiWh>, ->^P'\*tf</>\ 7-bh- 10 
» . Jili-frm (0>Jx.l;fx*y-;U. 

v/^p^-yv— jk ! J7-\l h>7\>up— ;k 2, 2, 

e>n-s. ^fli^ottsii 0 . 5~i 00 
0 c p. &\z&mKnm<Dm$i>S:'uoit.it>\z\zo. s~ 

10 0c PWJLO. Sfc. ^flitl*(S|±$-t+-5fe 

-^fli^ici?®;stiaij. i§*£»j£. tut* miG'&on 

[0 0 5 01 £;fc, *fgB£©EJiJ£tt<Dl!l£lC*5UT. 

#<*<h*&£E®JS©ffi»14;&<|3]±U /\*u^>/\y* 
I*. T^yJlWlBfilciUTIi. 3t«lBES»*JEBEf * 30 

£fc&JI (7;U5nC?A/«£<l:) £3S*L.Tt>J:0. 
[0051] £;t. 3E:^<*±ic^fi;«<7)^ic<fcpT. 

7tSj£EJlJB££SlCJEfi!c-r-5£:«)(C. U— tf-t-A 
JS&Stifcfl:£<8!l£/W >y-<t UTWiStt^Hb^S^tt 

1±<b£1l!]<hLTJ5J&1i&*4£BHV /W >^-<t L-T-fe 

;up-^»thuv-. ■e??>m<D7mm j t>7s.;&z 
[0052] *&uoeMtt{*0f7--:?tt«>e«i*ft 

^-^j50ii^lClix-^l5|^i»maiCcfc-5#*/«i: 50 
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[0 0 5 3] CKDfcifr, *3gH0Eft£1ttf. x-^tt 
©E»tt*©iidlctt. ^-^ICftmEftitCttlfctt^-f 
-5C<h«<ll*UO. ^-^OEII&ttfCg^Sft-S?* 
m^itfiSfilt UTIi«iS«iafiiS R tS^iiaiSS^ 
Iffctl*. SffiSiaffii UTIi I og (SR) 1 OJU 
T. S?*U<l*8iUTTS.U. UTtt 8 

1 o«?jutt-s>*. 

[0 0 5 4] *SgW<DESt«ttlCiIffi<*ft-5U--!f- 
li. YAG^i*©H<*l^— tf- (1 6 0nm) . 7 )Vzl 
>U— tf— (4 8 8 nm) . 'N "J £ A-^> U— tf— 
(6 3 3 nm) tS.E<DX* \s— ¥3H*u,-+f- 
(0IJ3.IS8 3 0 n m. 7 80 nm, 6 80 nm, 635 
nm. 4 1 0 nm) m<D U— tf-£1t $g£E013; fcttS 

£f *3t!SjCEsa<o u — tf - tf - a ft*i&<i:d<H!4>JB 

[0 0 5 5] 1tai©ESS^©U'— tf-/19-li2_mWiU 

9-1*1 mWJUTT*-5Ct*i»* L/l\„ 

[0 0 5 6] £Sffi#/M!HCT#££T#£Ll\©li¥t» 
<*U— tf-T*U. »*Ul^Jt UTI±7 8 0 n m©f 
8H*U— tf-T. 6~1 5 mW<D7l 9 1 
m W JUTC0/f7 - TSS * C £ T S> 3 . 

[0 0 5 7] e-AHSIiO. 4~2/tmSSW$U 
IV, E^J«<*<l:U-tf-lf-A<!:roffl«*SS)SSlil ~2 
0m/8>TS>iK »*b<l*5~1 5m/&T*S. 

[0 0 5 8] 

[0 0 5 9] (Hiieil) 11 8cm. $$20MmQ 
tfyifPU^U^U-hSftttlC, TEJgfflfiEAO 
y-f-^-A-P-^-T^fliL/T^feSjSil 

l^l^l»HCIel^L-, ^jg^^ttlC^-T-S. 7-fi»- 
(DfigliO. 15 mm. 2 0 

mT. 9Xy hMJ51 O/imCliiit. ^fiJ^. 4 

otT, ;*icsk8 ofiosgiT-^jgu^. #Ko 

[0 0 6 0] IBfi£L7t#e®Jt5S(D±lC. |e]«(^ 

LTI»30. 0 5 urr\<DWiim&Bl$.Lft. m^1ZV<< 
■V-li. ItSO. 0 5mm. Sag»3 0mT'*y. |h] 

[0061] $e>ic. ^PbIs^ic. me^niKio?^ 
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■V— A- => —* OTiSlifiK C omifv&z mis UT 
HSO. 3 MmC0Wfe@f&«£JJ$fi!cU x-:7±<D£*# 

WlT £x-:/#<D£/Itt^W1«&ieSSSE#£$;t. ffl H [0 0 6 2] 

I RG-0 2 2 (B^fclg «*) H) 
3P*-h (H#7HU9U*>IH (80 SJ) 

•"fXP-feigA 



( 8 ) 1 1 - 2 0 3 7 2 9 

14 

tiV't Ego. 1 5mm. ^S»2 0mT* 



[0 0 6 3] 



1 gP 
0. 1gP 

i gp 

o. i sp 
1 o ogp 



i gp 



lit 2] 



NC 



CH 3 S0 2 NH 



>=CH 



< 



CH 2 COOCh' 



CH, 



CHzCOOCH 



CH 3 
/CH 3 



CH, 



[0 0 6 4] 

. ^P-X7tT-h^fU- h 
ZJP^-K (B^'J-Jl/^^II (80 £S|> 

it^to : «fe^fesi (it i r-asn-s^ 

I RG-0 2 2 (B#*tgl 080 SI!) 
(-f-^hV>>r5*;UttiS) 

pp*-h (h*^'j^u^>xh oho ia) 

1 , 

[0 0 6 5] (Klfeff|2) *P B "i«©I5;*£0. 1 MmlC 

[0 0 6 6] (HJS0IJ3) + IHJB©»S£0. 2/im|C 

[0 0 6 7] (ttlStm 1 ) *M€ ff5fi£U&lMUfl.|i, 
HSE0IJ1 i|S|«lCUT. ^-^(D^Wit^MltaiiH^ 40 

[0 0 6 8] (tt&m2) *r$!2<Dm$*:0. 3/timlC 
[0 0 6 9] (it«J0iJ3) 4Tb1«(DI¥$*0. 5 um|C 



i gu 

o. i BP 
1 o ogp 

i gp 
o. i gp 
i gp 

o. i gp 
1 o ogp 

[0070] <T-zf&xm(fitiim&m®;#<Dmm>a 

JKttfCPOT. *-*V7l"<)l'C (dBm) , y-fXL' 
^l/N (dBm) . C/Ntb (dB) £fflmUfc„ fFffi 
3M*l*TI2©il U o it. 
[0 0 7 1 ] ^mms— \f- : M6 8 0 nm 
U-tf-t-AS : 1 Mm 

: *5»>5m 
lES^t 1 ?- : 8mW 

fzmm&m. .2. 5 m h z 

E^jL-^-f- : 5 0% 
H^/tC- : 0. 6mW 
[0 0 7 2] 
[*1 ] 



( 9 ) 1 1 - 2 0 3 7 2 9 

15 16 

(ggg;>3M3; : u m) 





mourns 






# C 
(dBm) 


# N 
(dBm) 


(dB) 




0.3 


0.05 


0.3 


-20.0 


75.0 


+ 65.0 


HJ6CT2 


0.3 


O.X 


0.3 


-20.0 


75.0 


+ 65.0 


mk«K3 


0.3 


0.2 


0.3 


-20.0 


75.0 


+ 65.0 




0.3 


ttb 


0.3 


-20.0 


55.0 


+ 45.0 


Jt#0iJ2 


0.3 


0.3 


0.3 


-30.0 


75.0 


+ 40.0 


*tt«3 


0.3 


0.5 


0.3 


-35.0 


75.0 


+ 30.0 



[0 0 7 3] 

1410 nmOWl/- Sf-fCfc-aTlMtelEflkg&li 

CftKitaitelCtt. 1 2 cmWTMX^ttWiEttBM* 
Tl*. WfeigJ&K&HT 2 0 0 0MB. *feSJCSiE»H 



T6 40MB, 33 <fc #^J&IES«T 6 4 0MB ©IS 
«OES5j«{*<tL/Tt>. ?R*Ifl*]&lEii§Stf>i8;Mb&*JS! 



